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(54) Composite stratified decorated panel from glass and/or transparent plastics 



(57) A composite stratified decorated panel from 
glass and/or transparent plastics variously decorated 
with one- or full-color decorations, particularly for use in 
building, transport, and the like, comprising a first pane 
from glass or transparent plastics, a second pane from 
glass or transparent plastics or thin film and a transpar- 



ent film or plastics sheet, for instance polyethylene 
terephthalate (PET), bearing a decoration obtained with 
sublimable colors placed between said two panes from 
glass and/or transparent plastics, stably associated to 
said panes by means of glue or adhesive layers, for in- 
stance polyurethane and heat lamination. 
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Description 

[0001] The present invention relates to a composite 
stratified panel from glass and/or transparent plastics, 
variously decorated with one- or full-color decorations, 
in particular for structural and/or decorative use in 1 build- 
ing, transport, industrial fields, furniture, and the like. 
[0002] The invention also relates to a process for the 
realization of said composite, stratified, decorated pan- 
el. 

[0003] As is known, glazing according to the known 
art can be obtained by means of the following technol- 
ogies: 

Silk printing on glass, also with various colors by 
means of ceramic coatings (through an appropriate 
sequence of frames). Apart from the cost of the in- 
vestment, the silk printing process has a very com- 
plex nature, needs high temperatures for the evap- 
oration of solvents and the ceramization; the defini- 
tion is not very high because of the profilometric 
roughness (banana-peel) , which is typical of ceram- 
ic material silk printing. The utiltzable colors are lim- 
ited; besides, lead presence often limits such proc- 
ess for ecological reasons; 
Chemical engraving of the glass surface with spe- 
cial aggressive materials. The colors utiiizable are 
very limited, as well as the definition and the possi- 
bility of particular scenographies; 
Coloring the glass surface with aggressive pig- 
ments, or through deposition technologies (e.g., 
vacuum arc deposition coating), but coloring is very 
limited as concerns the number and the definition; 
Lamination of colored paper of a decorative type ob- 
tained by printing. The definition of the image is very 
poor, especially in case of full-colors, and therefore 
decoration is limited to one-col or patterns, also very 
complex and particularly fancy, such as lace pat- 
terns. The colors utilized may be either light or dark, 
but in any case always of one only color; this lami- 
nation technology includes also the decoration 
made directly on the adhesive, which however al- 
lows only a limited number of colors and very small 
images, given the low definition of the outline of 
greater decorative patterns. 

[0004] Other less known technologies are possible, 
such as the working of glasses of several colors which 
may offer in the mass multicolor glasses similar to those 
of art-vases and colored window panes in churches or 
buildings. 

[0005] These technologies are very complex, with re- 
markable limitations as concerns the range of decora- 
tions that can be obtained, the colors, the aesthetic as- 
pect and the applications of the finished product and the 
cost. 

[0006] Object of the present invention is to realize and 
provide a one- or full-color transparent panel from glass 



and/or plastics, with images of any types, shapes' and 
colors, with a high definition of the transparency/ 
opaqueness ratio. 

[0007] Another object of the invention is to realize a 

5 transparent decorative panel having mechanical char- 
acteristics adequate and such as to cause the panel to 
become a structural and safety element in its character- 
istics both in building and other sectors. 
[0008] A further object of the invention is to realize a 

10 transparent decorative panel having even a very low 
surface reflectivity, such as to emphasize the decorative 
colors also in very luminous rooms, with either sun light 
or artificial light, and with the possibility of obtaining also 
decorations with images of high artistic tenor, either 

15 modern or classic, 

[0009] These and still other objects and the related 
advantages which will be better understood thanks to 
the following description are achieved by a composite 
stratified panel from glass and/or transparent plastics 

20 variously decorated with one- or full-color decoration, 
particularly for use in building, transport and the like, 
which panel, according to the present invention, com- 
prises: 

25 - a first pane from glass or transparent plastics, 

a second pane from glass or transparent plastics, 
a film or sheet from transparent plastics bearing 
said decoration, placed between said two panes 
from glass and/or transparent panes and stably as- 

30 sociated thereto by means of layers of a suitable 
adhesive through calendering or heat lamination. 

[0010] Said second pane from transparent plastics 
may be constituted by a very thin film from plastics in 

35 the back part close to the plastic film bearing the deco- 
ration, in particular when the decorative panel has sim- 
ply to cover the internal walls of a building, without re- 
quirements of a structural nature. 
[0011] Besides, said first pane from transparent plas- 

40 tics may advantageously be a pane from polycarbonate 
or polyester, and said second pane from transparent 
plastics may also be selected from a polycarbonate or 
a polyester pane. 

[0012] More particularly, saidfilm or sheet from trans- 
45 parent plastics bearing said decoration is a film from pol- 
yester, such as polyethylene terephthalate (PET). 
[0013] Advantageously, according to the present in- 
vention, said decoration on said film is obtained with 
sublimable colors with the transfer technique, for in- 
so stance according to the processes described in the Eu- 
ropean patent applications EP-A-981 00975.6 and/or 
EP-A-981 12232.8. 

[0014] The use of the transfer technology allows to 
decorate a film from transparent plastics having charac- 
55 teristics of low optic diffraction in both directions 
(stretching direction and the direction perpendicular to 
the same); limited shrinkage after a heat treatment in 
both directions; easy transfer color absorption by abla- 



3 



EP 1 129 844 A1 



4 



tion; mechanical characteristics suitable to sustain the 
calendering or lamination process with two panes from 
glass or transparent plastics; high resistance to deteri- 
oration from chemical attack by the adhesive of the strat- 
ified glass or plastics. Besides, the transformation proc- 5 
ess is very simple, provides a high definition quality of 
printing and low realization costs for both the architec- 
tural and the industrial sectors. 
[0015] Always according to the present invention, 
said adhesive layers are selected from polyvinylbutyrale 10 
(PVB) and polyurethane (PU). 
[001 6] Advantageously, between said film from poly- 
ester such as polyethylene phthalate (PET) and said ad- 
hesives a primer is interposed, e.g. a silane, poly- 
urethane, epoxy, acrylic primer, to impart a greater re- *5 
sistance to delamination between the decorated PET 
film and the adhesive layers. 

[0017] Polyvinyl butyrale (PVB), usually utilized in the 
fabrication of stratified glasses, and polyurethane' (PU), 
particularly used in the fabrication of high resistance, 20 
stratified, multilayered glasses and of basic importance 
in the fabrication of glass-plastics stratified glazing, 
were found to be particularly suitable adhesives. 
[0018] Of the two basic adhesives, PU has a lower 
chemical aggressiveness with respect to transfer deco- 25 
ration, and a lower lamination temperature that allows 
to overcome the wrinkling problems of the PETfilm, pro- 
viding laminations without defects and having a very 
high definition in the transparency/opaqueness ratio. 
[0019] The decoration may be realized with photo- 30 
sensitive colorants, obtaining in this way a decoration 
whose intensity and color change according to the con- 
ditions of ambient light, and therefore is particularly suit- 
able for some applications, for instance, structural sig- 
nals, displays, laboratories, vehicles and the like, ex- 35 
posed to direct sun light. 

[0020] A process for the realization of said composite 
stratified decorative panel according to the present in- 
vention includes the following steps: 

40 

1 . Preparation step of the sandwich composed by 
two layers of the selected adhesive material (PVB 
or PU or other ones), which contain, sandwiched in 
the central part, said PET film, obtained with the 
decoration by a transfer process. Before the intro- 45 
duction between said two adhesive layers, both 
sides of the PET film are coating-primed with prim- 
ers of the silane or epoxy or acrylic or polyurethane 
type. 

Primers, besides creating a suitable interface be- so 
tween the adhesive layers and the decorative PET, 
provides also a better adhesion between PET and 
the adhesive layers, which is considered to be of 
the essential for the purposes of the maximum re- 
duction in possible wrinkling and the maximum def- 55 
inition of the decorative image on PET. 

2. Step of the so-called fabrication of the pack to be 
laminated. The sandwich prepared in step 1 , placed 



between said first and second panes from glass or 
transparent plastics, is introduced in a bag from 
plastics of suitable size in whose inside, before its 
closing, air is sucked to prepare a vacuum ambient 
such as to remove all residual air pockets in the in- 
side of the sandwich. The vacuum to be obtained 
within the bag ranges from 0,5 to 0,8 bars at room 
temperature. 

3. Lamination step in an autoclave of the pack of 
point 2. Said bag containing the sandwich in its in- 
side is placed in an autoclave, where it will undergo 
a heating* and cooling cycle in conditions of temper- 
ature and pressure prefixed according to the mass 
and the size. 

The thermal cycle starts from ambient temperature 
and reaches the maximum temperature that ranges 
between 80°C and 130°C, according to the type of 
adhesives, the size and the mass of the sandwich; 
the temperature increase takes place within a time 
that corresponds to 1-2°C/min, with an accurate 
control of thermocouples. 

Upon reaching of T max , the temperature in the auto- 
clave remains constant for a period of 30-90 min- 
utes, according to the fixed cycle that depends on 
the type and the mass of the sandwich and the bag; 
the cooling step takes always place in the autoclave 
by natural convection once the heating is off, and 
generally lasts for a time slightly longer than the 
heating step, i.e. it cools by reducing temperature 
of 1-2°C/min. 

The parallel pressure cycle in the autoclave works 
in the following manner: during the heating step, the 
pressure remains at room pressure up to tempera- 
tures of 40-50°C and gradually increases up to 
12-1 4 bars on reaching T max , remains constant dur- 
ing the step of stationary temperature and the first 
cooling step until it reaches the temperature of 
50-40*0, to reduce to ambient temperature almost 
instantaneously in the last cooling step. 
Besides the temperature-pressure cycle in the 
autoclave and the creation of the ambient in the in- 
side of the bag during the preparation of the sand- 
wich, the following process and material parame- 
ters have proved important in order to obtain the 
maximum reduction in the wrinkling of PET decora- 
tive surface, due to the micro-wrinkling, and the 
maximum possible definition of the decorative im- 
age: 

high planarity of the interfaces and particularly 
those that are in touch with two surfaces, glass 
and PET, of each adhesive layer; the planarity 
of the surfaces of the adhesives is obtained by 
means of mechanical pressing on particularly 
smooth surfaces having a very low micro-wrin- 
kling; 

adhesive materials with minimum slope curve- 
strain (low modulus of elasticity); 
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absorption of H 2 0 as low as possible, in any 
case lower than 0,5%; 

thermal expansion coefficients as low as pos- 
sible, in any case lower than PETs, i.e. in the 
order of 10" 3 ; 

chemical non aggressiveness of adhesive ma- 
terials comprised that of plasticizers and prim- 
ers, also at high temperatures of 80-1 00 Q C. 



Claims 

1. A composite stratified panel from glass and/or 
transparent plastics, variously decorated with one- 
or full-color decoration, particularly for use in build- 
ing, transport, and the like, characterized in that it 
comprises: 

a first pane from glass or transparent plastics, 
a second pane from glass or transparent plas- 
tics, 

afilmorsheetfromtransparentplasticsbearing 
said decoration, placed between said two 
panes from glass and/or transparent panes and 
stably associated thereto by means of layers of 
suitable adhesives through calendering or heat 
lamination. 

2. The composite stratified panel according to claim 1 , 
characterized in that said second pane from trans- 
parent plastics is constituted by a thin plastic film. 

3. The composite stratified panel according to claim 1 , 
characterized In that said first pane from transpar- 
ent plastics is a polycarbonate or polyester pane. 

4. The composite stratified panel according to claim 1 , 
characterized in that said second pane from trans- 
parent plastics is a polycarbonate or polyester 
pane. 



2 and 4, characterized In that a primer is inter- 
posed between said film from polyester such as pol- 
yethylene terephthalate (PET) and said glue or ad- 
hesive. 

5 

9. The composite stratified panel according to claim 1 , 
characterized In that said decoration is reafized by 
means of photo-sensitive colorants, obtaining in 
this way a decoration whose intensity and color 

10 change according to the light conditions. 

10. A process for the realization of a composite strati- 
fied panel according to claim 1 , characterized In 
that it comprises the following steps: 

15 

application of a first layer of adhesive, such as 
polyvinylbutyrale (PVB) or polyurethane (PU) 
on a first pane from glass or transparent plas- 
tics; 

20 - coating a sheet or film from polyethylene 
terephthalate (PET) decorated with sublimable 
colors on said first pane; 

- application of a second pane from glass or 
transparent plastics, also provided with a sec- 

25 ond adhesive layer such as polyvinylbutyrale 

(PVB) or polyurethane (PU), on said sheet or 
film from decorated poly ethylene terephthalate; 

- removal of air and possible air pockets from the 
so obtained sandwich, placing said sandwich 

30 in an airtight vacuum envelope; 

submitting the so obtained sandwich to heat 
lamination, at a temperature ranging from 80°C 
and 130°C, with pressures comprised between 
atmosphere pressure and 20 bars. 

35 

11. The process according to claim 10, characterized 
In that said sheet from decorated polyethylene 
terephthalate (PET) is previously treated with a 
primer of the silane, epoxy, acrylic or polyurethane 

40 type. 



5. The composite stratified panel according to claim 1 , 
characterized in that said film or sheet from trans- 
parent plastics bearing said decoration is a polyes- 
ter film, such as polyethylene terephthalate (PET). 45 



6. The composite stratified panel according to claims 
1 and 5, characterized In that said decoration on 
said film or sheet from transparent plastics is real- 
ized* with sublimable colors, by the transfer tech- so 
nique. 

7. The composite stratified panel according to claim 1 , 
characterized in that said glue or adhesive is se- 
lected from polyvinylbutyrale (PVB) and poly- 55 
urethane (PU). 



8. 



The composite stratified panel according to claims 



EP 1 129 844 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 10 4131 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with Indication, when) appropriate, 
of relevant passages 



to claim 



CLASSIFICATION OF THE 
APPLICATION (tatCt.7) 



D,A 



US 5 364 479 A (BOATTINI PIER P 
15 November 1994 (1994-11-15) 
* claim I * 



ET AL) 



FR 2 639 631 A (SIV SOC ITALIANA VETRO) 
1 June 1990 (1990-06-01) 

* claim 1 * 

0E 197 05 586 C (SEKURIT SAINT G0BAIN 
0EUTSCH) 16 April 1998 (1998-04-16) 

* figure 1 * 

US 4 173 672 A (MANNHEIM 00SE R) 

6 November 1979 (1979-11-06) 

* claim 1 * 

US 5 049 433 A (LEOTTA FRANK R) 
17 September 1991 (1991-09-17) 

* column 2, line 3-19 * 

EP 0 857 581 A (VIV INT SPA) 
12 August 1998 (1998-08-12) 

* the whole document * 

EP 0 888 905 A (VIV INT SPA) 

7 January 1999 (1999-01-07) 

* the whole document * 



The present search report has been drawn up for all claims 



1,6 

10 

1 

10 

1-11 
1-11 



1-11 



1-11 



B32B17/10 
B44C1/17 
E06B3/66 
B41H5/035 



TECHNICAL FIELDS 

(IntCt 7) 



B32B 
B44C 
E06B 
B41M 



Ptacsof search 

MUNICH 



Dsta od oornplcOon of ttlV SNKSh 

23 August 2000 



Examiner 

Dupuis, J-L 



CATEGORY OF CfTED DOCUMENTS 

X : partloularty relevant H taken alone 

Y : particularly relevant It combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the Invention 
E : earler patent document, but published on. or 

after the fifing dale 
D : document dted In the application 
L : document dtsd for other reasons 



& : member ot the same patent family, corresponding 
document 



5 



EP 1 129 844 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 00 10 4131 



This annex lists the patent family members relating to the patent documents died In the above-mentioned European search report 
The members are as oonUnedln the European Patent Office EOP file on 

The European Patent Office Is In no way liable for these particulars which are merely given for the purpose of Information. 

23-08-2000 



Patent document 




Publication 




Patent family 




Publication 


dted in search report 




date 




rnemberfs) 




date 




A 

in 


IK— 1 1-1 QQA 


XT 


1242070 B 












2053150 A 










rp 
Lr 


0480892 A 




FR Zo39o31 


A 


m rtc loon 


ob 


1003435 A 


94-tT?-1 009 

CM UJ— IWeC 








ut 


8914035 U 


9fi-fld-1 OO fl 


DE 19705586 


C 


1£ f\A 1 AAA 

16-04-1998 


CD 

tr 


0844075 


A 


07 nt 1QQQ 

c /-U 3-19*0 








ID 

Jr 


10177390 


A 


in nc iqqo 
JU-OO-iyyo 








Dl 

rL 


323341 


A 


Uo— UO— 1»30 








US 


6074732 A 


13-06-2000 


US 4173672 


A 


06-11-1979 


AU 


523483 


B 


29-07-1982 








AU 


3956978 


A 


13-03-1980 








DC 


870120 


A 


1 fl-1 9-1 Q7fi 








BR 


7805785 


A 


24-04-1979 








CA 


1125642 


A 


15-06-1982 








CH 


636558 


A 


15-06-1983 








DE 


2837768 


A 


15-03-1979 








ES 


473139 


A 


16-04-1979 








FI 


782720 


A,B, 


07-03-1979 








FR 


2401881 


A 


30-03-1979 








GB 


2004500 


A,B 


04-04-1979 








IT 


1111499 


B 


13-01-1986 








JP 


1204917 


C 


11-05-1984 








JP 


54099179 


A 


04-08-1979 








JP 


57049029 


B 


19-10-1982 








MX 


148804 


A 


22-06-1983 








NL 


7809053 


A 


08-03-1979 








SE 


7809103 


A 


07-03-1979 


US 5049433 


A 


17-09-1991 


NONE 








EP 0857581 


A 


12-08-1998 


IT 


HI970231 A 


06-08-1998 








US 


6015469 A 


18-01-2000 


EP 0888905 


A 


07-01-1999 


IT 


HI971582 A 


04-01-1999 




§ For more details about this annex : see Offldal Journal of the European Patent Office, No. 12/82 



6 



